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Multiple factors influence the precision machining process, especially Vibration. It 
causes surface ripple and shape error on the workpiece,  accelerate wheel abrasion 
and decrease production rate. Mini vibration also influences micrometer/nanometer 
workpiece surface roughness  greatly. 
In precision machining, much better processing environment is required, vibration 
coupled into finishing decreases the workpiece accuracy greatly. And it’s important to 
do the on-line vibration monitoring and corresponding dynamic behavior analysis of 
processing machine platform. Decreasing the vibration of processing machine impacts 
the workpiece surface and roughness positively. 
Two key factors impacts the collection of machine platform vibration:  
First is the sensor positioning, some sensors could not accurately position to three 
perpendicular coordinate system, which causes coupling problem and decrease the 
precision of vibration collection. This paper put forward vibration monitoring basis on 
computer geometric and vector model. With three sensor signals without the same 
plane, 3D vibration of processing machine was obtained, and fed back to the 
processing to get much better precision.  
The other factor is the accurate displacement obtaining. Acceleration sensor is used 
widely in vibration signal collection. But low precision and phase problems exist 
using integration algorithm in the conversion from acceleration scope to displacement 
scope. This paper use FFT in the conversion, which owned a content precision. 
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 第三章研究基于 USB 总线的数据采集仪，建立振动监控系统的硬件实现。 
 第四章研究了振动监控中常用的时频域信号处理算法以及数字滤波技术，并
在 LabWindows/CVI 开发环境下实现了相应算法及软件界面系统。 
 第五章研究了图形几何学应用于获取更高精度的振动信号，研究了其算法实













































图 2.1－图 2.4 为各个机构模块的三维图，图 2.5 为振动实验平台的模型装
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